Absciskc acid (ABA) was found to counteract the stomatal opening in VKciafaba L. caused by S02. The antagonism between S02 and ABA was mutual, and their combined effect depended upon which compound was in the greatest concentration. Stomatal apertures were monitored in detached epidermal strips floated in the Light on aqueous solutions of SO2 (sulfurous acid) and/or ABA in 0.01 molar sodim citrate buffer (pH 5.8). Low concentrations of sulfurous acid (10-10 to 10-7 molar) increased stomatal aperture, but concentrations greater than 10' molar decreased it. A progressive decrease in aperture size occurred as ABA was increased from lo-l to l1-, molar.
endogenous ABA in the strips remained relatively constant after exposure to several different concentrations of sulfurous acid. A technique for quantitating ABA from methanolic extracts of small samples of epidermis (20 milligrams dry weight) using reverse phase high performance liquid chromatography is described.
SO2 is a major atmospheric pollutant which significantly affects plant metabolism and function (6, 23, 25) . Relatively low levels of SO2 may increase stomatal aperture or inhibit closure (2, 20) , thus encouraging desiccation and increasing pollutant access to the leaf mesophyll (10) . A decrease in stomatal aperture following SO2 fumigation has also been shown to occur (4, 13, 14, 24) . This discrepancy appears to reflect differences in the concentration of SO2 and/or differences in the sensitivity of various species to SO2.
The natural plant hormone ABA is known to promote stomatal closure under conditions of water stress (12) . Recently, Kondo and Sugahara (8) demonstrated a relationship between SO2 sensitivity and endogenous ABA levels in a number of species. Species which were resistant to SO2 damage had higher ABA levels than those which were more sensitive. Those species with high endogenous levels of ABA responded rapidly to SO2 fumigation by reducing stomatal aperture, thus decreasing the amount of SO2 absorption and subsequent damage.
In the present study, epidermal strips of Vicia faba L. were exposed to aqueous solutions of SO2 to defme the range of SO2 concentrations which (a) increases stomatal aperture and (b) The presence of ABA in the extracts was further verified by exposing a solution of the derivatized material in a sealed spectrophotometric cuvette to UV radiation at 254 nm for 3 h followed by GLC-EC analysis. Due to isomerization, the peak which corresponded to ABA was reduced, and a new peak, corresponding to the retention time of t-ABA, could be observed.
RESULTS
Epidermal strips were incubated in concentrations of buffered sulfurous acid (aqueous SO2) ranging from 10-12 M to 10-2 M, and the MSAs were then determined (Fig. 1) MSA was observed at 10-10 M and higher concentrations (Fig. 2) .
The possibility of an interaction between ABA and H2SO3 was examined at two concentrations of ABA, 10-4 M and l0-8 M (Fig.  3) , over the range 10-12 M to 10-2 M H2SO3. Concentrations of H2SO3 less than the M equivalent of ABA had no effect on MSA.
Concentrations of H2SO3 equal to or greater than the M equivalent of ABA stimulated stomatal opening (or maintained closure) in a manner similar to H2S03 alone (cf. Fig. 3 and Fig. 1 ).
To test the possibility that a direct chemical interaction between H2SO3 and ABA might occur within the buffered solution per se, buffered solutions of ABA (10-8 M) , with or without H2SO3 (10-8 M or 10-' M), were analyzed quantitatively for ABA following incubation. Although stomatal opening occurred at these concentrations of H2SO3, the concentration of ABA in the H2SO3 solutions remained within 89% of the ABA in the buffer alone.
However, the absence of a significant S02:ABA interaction in buffered solution did not preclude the possibility of an interaction (enzyme-mediated?) between these molecules within the epidermal cells. Thus, we also determined extractable endogenous ABA levels in epidermal strips which had been exposed to various concentrations of H2S03. Endogenous ABA remained relatively constant, regardless of H2SO3 concentration ( Table 1) .
The technique used for extracting and purifying ABA from small amounts ofepidermis tissue; sequential reverse-phase HPLC of the acid and then of the methyl ester forms, proved quick and effective. Combined with the use of an internal radioactive standard, all losses due to the workup or to incompelte methylation prior to quantitation as Me-ABA on GLC-EC could be taken into account.
DISCUSSION
While numerous investigators (6, 25) Of SO2 (H2SO3) have been used much less frequently, presumably because they were not appropriate for most experimental systems. There is some justification, however, for assuming that the physiological effects produced by exposure to buffered H2SO3 are the same as those which occur following S02 fumigation. Gaseous S02 enters the leaves of higher plants mainly through the stomates (18) ; it is highly soluble in water and rapidly dissolves to form sulfurous acid in the intercellular spaces (19 (1) . Stomatal closure is apparently induced by ABA through its effect on these processes (7, 11, 21) . Loveys (9) 
